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Abstract 

In response to the high demand for batteries with high energy density, researchers are looking 

for alternative anode materials for standard lithium-ion batteries with high theoretical capacity, 

stability and charging rate capabilities. One of the promising anode materials is silicon dioxide 

which has 1950 mAh g-1 theoretical gravimetric capacity at the highest lithiated form. Even though 

pure vein quartz deposits are situated in Sri Lanka, the applicability of Sri Lankan vein quartz 

(SLVQ) into rechargeable lithium-ion batteries and investigating its electrochemical performance 

has not been investigated yet. Therefore, the electrochemical performance of half cells developed 

using SLVQ is being investigated in this study. The electrochemical performance of the half cells 

was studied employing cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS), 

and galvanostatic charging and discharging. CV studies reveal the partial reduction, solid 

electrolyte interphase formation, reduction and oxidation of the half-cell around 1.3, 0.8, 0.24 and 

0.2 V. Specific discharge capacity of the first cycle was manifested at 148.1 mAh g-1 and the 

specific charge capacity was at 32.6 mAh g-1 with the initial coulombic efficiency of 22 %. 

Galvanostatic discharging and charging reveal smooth cycling after a few initial cycles.  This study 

reveals the potentiality of SLVQ for rechargeable lithium-ion batteries. Nevertheless, detailed and 

in-depth research is required to determine SLVQ's full capability using for high-energy-

density rechargeable batteries.   
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